


Goals for Today

!  Update the Review Panel on developments over 
the past year

!  Group discussion of second draft Clean Lakes 
Report

!  Update on upgrade of Safe to Eat Portal
!  Group discussion of 2016 Sampling Plan
!  Discussion of long-term sampling plan
!  Make sure we hear from the Panel

•  Format for each item: Presentation, Panel, 
general discussion



!  Wildlife Study (2012-13)
•  Completed last summer
•  Fact sheet and press release in December

!  “Clean Lakes” Study (2014)
•  All data are in
•  Revised draft discussed today

!  Bass Lake Monitoring (2015)
•  Successful sampling campaign



!  SWAMP
•  SWAMP Strategic Review
•  Newsletter
•  SWAMP Symposium in June

!  Monitoring Council



Approved Multi-Year Workplan



!  Presentation and discussion today
!  Written comments due 4/29
!  Desired outcomes: 

•  Facilitate review
•  Input to guide completion of the report



What’s New

1.  Revised assessment approach
2.  Region 7 Study data included
3.  The “Why” data: prey fish, water, sediment



Subcommittee on Communicating 
SWAMP Data to the Public
1.  Discussed in September meeting
2.  Subcommittee met in January
3.  Agreed on criteria

•  Simple, easy to understand
•  Convey the right message (not be misleading)
•  Consistent with existing or future OEHHA 

consumption advice



Revised Portal Opening Map – Less-sensitive Population

Still a work in progress…



Revised Portal Opening Map – Sensitive Population

Still a work in progress…



Purpose of the Technical Report

!  Document and allow peer review of the 
technical foundation for the other 
communication products for these studies
•  The Portal
•  Fact sheet(s)
•  Press release



Discussion/Review Points

1.  Was the study and the analysis technically 
sound?

2.  Did we answer the management questions?
3.  What important information gaps remain?



Clean(est) Lakes Study: Background

!  Smaller-scale study –     
a lower funding year – 
$260K for sampling and 
analysis
•  Narrow scope for 

analytes



Management Questions

1.  (Primary) Which popular lakes in California can 
be confirmed to have relatively low 
concentrations of contaminants in sport fish? 

2.  (Secondary) Why do some lakes have relatively 
low concentrations of methylmercury in sport 
fish?

3.  (Secondary) Did the 2007-8 survey accurately 
characterize the status of lakes in which only 
rainbow trout were collected?



Management Questions

1.  (Primary) Which popular lakes in California can 
be confirmed to have relatively low 
concentrations of contaminants in sport fish?
•  Definition of “confirmed” 

!  Repeated observation across years
!  A primary mercury indicator species and a 

primary organics indicator species in both rounds
!  Focus on bass lakes







!  $169K of additional work
!  Region 4
!  Region 7
!  USGS-WI
!  USGS-Corvallis
!  USGS-Menlo Park 



Catch Summary: Clean Lakes

Analytical: 6,105 results, only 32 rejected



Catch Summary: Region 7



Lakes Sampled 
• Clean Lakes Study – 

23 lakes 

• Region 7 Study – 6 
lakes (8 river sites)  



Clean Lakes 
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Clean Lakes  
New Version 

Part 1: Women Over 
45 and Men 



Clean Lakes 
New Version 

Part 2: Women 18-45 
and Children 1-17 



Region 7 
Part 1: Women Over 

45 and Men 



Region 7 
Part 2: Women 18-45 

and Children 1-17 



Lakes with Size-
Standardized 
Largemouth Bass 
•  157 lakes sampled to date 

•  11 of 16 lakes in lowest 
10th percentile from Clean 
Lakes and Region 7 
Studies (Clean Lakes in 
blue, Region 7 in pink) 

10th percentile 



Δ = 0.20

Δ = 0.07

Temporal Comparison



•  Δ < 0.03 ppm for 
all other lakes

• Median Δ = 0.02 
ppm

Temporal Comparison



Clean Lakes 



Region 7 



Clean Lakes 



Region 7 



Summary Table – Less-sensitive population

•  8 lakes meet all criteria
•  9 more could with one more 

round of sampling



Summary Table – Sensitive population

•  2 lakes meet all criteria
•  4 more could with one more 

round of sampling



Sampling Design – 23 Lakes

Sample Type Number of Samples per 
Lake

Parameters

Largemouth Bass 10 individuals (size 
standardized to 350 mm)

Hg

Prey Fish 2-4 composites of ~10 
individuals each

Hg, Se

Water Samples 2 samples (subsurface & 
near-bottom) at 3 locations 
in each lake (“Bank” or 
“Open Water”)

THg, MeHg, DOC, SO4, 
Chla

Sediment Samples 1 sample at 3 locations, 
corresponding with Water 
Samples

THg, MeHg

Lake Properties NA Dam Height, Surface 
Area, Perimeter, 
Elevation, Lake Shape 
Index



Largemouth Bass 
•  19 lakes 

•  Lakewide means 



Hg in 
Largemouth 
Bass 



Hg in 
Largemouth 
Bass 

Hg in Prey 
Fish 

Se in Prey 
Fish 

THg in Sediment 

THg in Water Chl(a) in Water DOC in Water 

Sulfate in Water Dam Height 

MeHg in Water 



Correlation Matrix

















Mixed-Effects Models – Clean Lakes

!  Dependent Variable: Largemouth Bass, 350 mm size 
standardized (log transformed)

!  Random Variable
1.  Lake – account for spatial autocorrelation
2.  Prey Species / Lake (nested random effect)

!  Fixed Variables: various additive combinations of:
•  Prey fish Hg
•  Water parameter (MeHg/Chla, SO4)
•  Sediment parameter (Total Mercury)
•  Lake property parameter (Dam Height)
•  May continue to investigate others?



Evaluating Models

!  Model selection: Akaike Information Criterion coefficient 
(AICc)
•  Used to compare between models run with the same 

random effect
•  Evaluates tradeoffs between model goodness of fit and 

complexity
•  Lower AICcs = better model (ie. for interpretation of the 

table)
!  Identifying significant parameters: p-value for each fixed 

variable
!  Model runs and statistical criteria calculations done in R 

(nlme package)



MQ1: Which popular lakes in California can be 
confirmed to have relatively low concentrations 
of contaminants in sport fish?  
!  Women over 45 and Men

•  8 lakes meet all criteria
•  9 more could meet all criteria with one more round of 

sampling

!  Women 18-45 and Children 1-17
•  2 lakes meet all criteria
•  4 more could with one more round of sampling

!  Mercury
•  Many lakes confirmed to be at the clean end of the 

distribution



MQ2: Why do some lakes have relatively low 
concentrations of methylmercury in sport fish?

!  Stay tuned…





MQ3: Did the 2007-8 survey accurately 
characterize the status of lakes in which only 
rainbow trout were collected?

!  Minimally addressed – 3 lakes





MQ3: Did the 2007-8 survey accurately 
characterize the status of lakes in which only 
rainbow trout were collected?

!  Minimally addressed – 3 lakes
!  Would require greater effort per lake
!  Significant information gap



Discussion/Review Points

1.  Use of ATLs
2.  Was the study and the analysis technically 

sound?
3.  Did we answer the management questions?
4.  What important information gaps remain?



!  Desired Outcomes: Provide progress 
report, obtain input from the group



Subcommittee on Communicating 
SWAMP Data to the Public
1.  Discussed in September meeting
2.  Subcommittee met in January
3.  Agreed on criteria

•  Simple, easy to understand
•  Convey the right message (not be misleading)
•  Consistent with existing or future OEHHA 

consumption advice



Revised Portal Opening Map – Less-sensitive Population

Still a work in progress…



Revised Portal Opening Map – Sensitive Population

Still a work in progress…





East Park Reservoir
View specific safe eating guidelines for this 
water body

Less 
Chemicals

More 
Chemicals

Black Crappie
Bluegill
Redear Sunfish

Channel Catfish
Common Carp
Goldfish
Largemouth 
Bass

• Show fish 
pictures





!  Presentation and discussion today
!  Written comments due April 13
!  Desired outcome: Obtain input to guide 

preparation of the final sampling plan 



2016 Lake Sampling Plan: Overview

!  Long-term sport fish monitoring plan covers 187 
previously sampled bass lakes, xx trout lakes, 
68 coastal locations, and xx river and stream 
locations  

!  This plan addresses:
•  Unsampled lakes
•  Lakes that have been sampled but where data 

gaps remain for 303(d) listing or advisory 
development



Sampling Design
!  Unsampled lakes

•  Follows approach employed in 2007-2008
•  Supercompositing to save money

!  Lake revisits
•  Follows explicit specifications from Regional 

Boards or Clean Lakes design
•  Analysis of all composites (where organics 

analysis is requested) 



Sampling Plan: Management Questions 
for Unsampled Lakes

1.  Should a specific lake be considered impaired and 
placed on the 303(d) list due to bioaccumulation of 
contaminants in sport fish?
•  Mercury in predator species, individual fish
•  Organics in bottom-feeder, two independent 

composite samples
2.  Should additional sampling of bioaccumulation in sport 

fish (e.g., more species or larger sample size) in a lake 
be conducted for the purpose of developing 
comprehensive consumption guidelines?
•  Overall target of 9 fish per species
•  Repeated observations



Sampling Plan: Management Questions 
for Addressing Data Gaps

3.  Which popular lakes in California can be confirmed to 
have relatively low concentrations of contaminants in 
sport fish?
•  Clean Lakes design: data for primary indicator species



Coordination

!  Region 5 – $35K



Lake Selection

!  Stienstra fishing guide
!  Regional Board information and 

requests



N=38



Lakewide Comp 1 

Lakewide Comp 2 

Lakewide Average at 
Standardized Total 
Length 

Small Lake (0 – 500 ha)  
Previously Unsampled 

Analyze Hg 

Bottom 
Feeder 

Predator 

Analyze Orgs + Hg 

Archive Orgs + Hg 



Lakewide Comp 1 

Lakewide Comp 2 

Lakewide Average at 
Standardized Total 
Length 

Analyze Hg 

Bottom 
Feeder* 

Predator 

Analyze Orgs* + Hg  Small Lake (0 – 500 ha)  
Previously Sampled * Where specifically requested  



Boat Ramp 2 

Boat Ramp 1 

Location 1 Comp 

Location 2 Comp 

Lakewide Comp 

Boat Ramp 2 

Boat Ramp 1 

Location 2 Average 
at Standard Length 

Lakewide Average at 
Standardized Total Length 

Location 1 Average 
at Standard Length 

Bottom 
Feeder 

Predator 

Medium Lake  
(500 –1000 ha)   
Previously Unsampled 

Analyze Hg Analyze Orgs + Hg 

Archive Orgs + Hg 



Boat Ramp 2 

Boat Ramp 1 

Location 1 Comp 

Location 2 Comp 

Boat Ramp 2 

Boat Ramp 1 

Location 2 Average 
at Standardized 
Total Length 

Lakewide Average at 
Standardized Total Length 

Location 1 Average 
at Standardized 
Total Length 

Bottom 
Feeder* 

Predator 

Medium Lake  
(500 –1000 ha)   
Previously Sampled 

Analyze Hg Analyze Orgs* + Hg 

* Where specifically requested  



Other Parameters

!  Prey fish - yes
!  Sediment - no
!  Water - no



Costs: Bass Lakes (Unsampled)
!  Small Lake (1 Location), without triggered reanalysis: $11,020

!  Small Lake (1 Location), with triggered re-analyses: up to $12,523
!  Medium Lake (2 Locations), without triggered reanalysis: $13,414
!  Medium Lake (2 Locations), with triggered re-analyses: up to 

$16,420

!  Large Lake (3 Locations), without triggered reanalysis: $16,491
!  Large Lake (3 Locations), with triggered re-analyses: up to 

$21,000
!  Extra Large Lake (4 Locations), without triggered reanalysis: 

$19,568

!  Extra Large Lake (4 Locations), with triggered re-analyses: up to 
$25,401



Costs: Intensified Trout Lakes 
(Unsampled)
!  Intense Trout Lake (Small), without triggered reanalysis: $12,013

!  Intense Trout Lake (Small), with triggered re-analyses: up to 
$13,358

!  Available budget for sampling and analysis: 
$360,000

!  Enough for approximately 25 lakes



N=38



Target Species



Size Ranges and Processing



Timeline: Sampling Plan

!  Finalize Sampling Plan and QAPP – April 30
!  Begin sampling – May



Timeline: Products

!  Draft data report – March 2018
!  Final data report and fact sheet – May 2018
!  Data posted to Portal – May 2018



Sampling Plan: Discussion/Review Points

1.  Is this monitoring effort a wise use of limited 
monitoring resources?

2.  Is the sampling plan technically sound?
3.  Do we have the top priority lakes?
4.  Should we use supercomposites for revisits?



Next Steps

1.  Regions all provide ranked list
2.  Autumn figures out the budget
3.  Jay propose final list
4.  Regions agree on final list
5.  Finalize plan



!  Desired outcome: Obtain input on the long-term 
plan 





!  Options for 2018
•  Revisit elevated trout lakes
•  Followup on clean lakes?
•  More lakes from the 2016 list?
•  Start on the next round of the coast?
•  Synthesis report

!  General
•  Are we missing anything?



Item 7: Information - Timeline for 
2016

!  Finalize sampling plan and QAPP – April/May
!  Begin sampling – May
!  Finalize Clean Lakes technical report – May
!  Discuss and finalize public messaging of Clean 

Lakes results – summer
!  Review and release upgraded Portal - summer


